JP,2001-168368,A [DETAILED DESCRIPTION] 

A 



Page 1 of 7 



♦NOTICES* 

Q 

JPO and INPIT are not responsible for any 
damages caused by the use of this translation. 

l.This document has been translated by computer. So the translation may not reflect the original precisely. 

2 **** s hows the word which can not be translated. 

3 .In the drawings, any words are not translated. 



DETAILED DESCRIPTION 



[Detailed Description of the Invention] 
[0001] 

[Field of the Invention] This invention relates to the terminal box which constitutes the output section of the suitable 

solar cell module for a solar energy power generation system. 

[0002]. 

[Description of the Prior Art] As the solar energy power generation system which has spread in recent years consists 
of two or more solar cell modules by which array installation is carried out on roofs, such as a residence, and it is 
shown in drawing 17 The rear-face side output section 1 10 is minded for the solar cell module 100 of the number of 
appointed numbers, and --. Many one serials which come to connect each solar cell module which carries out a 
series connection mutually and is located in the start edge and the end of the series connection concerned with the 
entrance cables 140 and 140 prolonged to indoor, respectively are formed successively. The system which links with 
a commercial power system through an indoor inverter, and is supplied to indoor electric wiring is common. 
[0003] As a solar cell module 100, as shown in drawing 1 8 two output cables 106 and 106 which extend from the 
susceptor 130 which supports a solar battery 120 and this solar battery, the terminal box 101 which constitutes the 
output section 1 10 prepared in the rear-face side of a solar battery 120, and this terminal box and with which 
polarities differ mutually - a sake - ** - it is - It connects with the output section or the above-mentioned entrance 
cable 140 of other adjoining modules by making each output cable 106 extend to an eaves and ridge side through 
insertion slot 130a of said susceptor 130, and the insertion slot of a ridge side module which is not illustrated, 
respectively. 

[0004] The terminal box 101 which constitutes the output section of these solar cell modules has the internal 
structure shown in drawing 19 as indicated by JP,1 1-026035,A. 

[0005] That is, two junction terminals 104 and 104 are arranged by bilateral symmetry to the case 105 box-like 
interior equipped with insertion opening 105a for inserting in the electrode material for output fetch which protruded 
on the rear- face side of the solar battery concerned in the predetermined part of the bottom wall 152 which contacts 
a solar-battery rear-face side, and the above-mentioned output cable 106 which extends to the case exterior is 
connected to the end face side of each junction terminal 104. A by-pass diode 102 is connected among each junction 
terminals 104 and 1 04, and the bypass circuit prevented beforehand is constituted [ that a reverse current flows into 
this module in the time of a part of two or more eels which constitute a solar battery being shadows, the night, etc., 
and ]. 
[0006] 

[Problem(s) to be Solved by the Invention] By the way, the junction terminal 104 and the by-pass diode 102 
connected among 104 The general-purpose diode packaging was carried out [ diode ] by the resin seal is used from 
the former. The concrete topology with the junction terminal 104 Although carried out through the conductive thin 
line which carried out wirebonding to the electrode layer of diode within this packaging, and the lead wire 121 
which is connected [ this ] and is directly soldered to the junction terminal 104 In the rear-face side of the solar cell 
module installed on roofs, such as a residence The temperature gradient by change of day and night, a season, etc. is 
[ about ]. -Since it becomes the hot environments which are as large as 40 degrees C - 90 degrees C, and exceed 80 
degrees C in the day ranges of summer, in the by-pass diode of the above topologies Cannot make the heat generated 
to this diode fully radiate heat through a thin line and lead wire, especially it sets under hot environments. The 
property of the diode expected was not secured but it also had the problem that diode was disconnected or destroyed 
by that a required bypass function is not demonstrated and the heat energy which rose. 

[0007] It is accomplished in view of the starting present condition, the heat dissipation nature of a by-pass diode is 
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maintained, and this invention uses as an offer plug the terminal box where a predetermined diode capacity is 
^secured in the bottom of hot environments. 
[0008] 

[Means for Solving the Problem] this invention person is ****(ing) the by-pass diode of a thin bare chip between 
each conductive metallic thin plate, as a result of advancing examination wholeheartedly in solving the above- 
mentioned technical problem. The cross section and said touch area of that the heat which touch area sufficient 
between bare chips and conductive metallic thin plates concerned was maintained, and was produced in the bare 
chip radiates heat promptly through a conductive metallic thin plate, and said conductive metallic thin plate by 
setting up suitably Energization of the predetermined amount of need currents is attained to a bare chip under hot 
environments, such as summer, and it came to complete a header and this invention for a bypass function being 
certainly maintainable. 

[0009] This invention namely, inside a case with insertion opening in which the electrode material for output fetch 
of a solar battery is inserted Single ** connected between two or more junction terminals with which said electrode 
material was equipped with the connection connected electrically, and these junction terminal is a terminal box 
which constitutes the output section of the solar cell module which arranged two or more by -pass diodes. The 
polymerization section of the conductive metallic thin plate of the two-sheet lot which fixes for a junction terminal, 
respectively, and counters mutually, and extends between said junction terminals is equipped with the bypass 
circuitry object which comes to. **** said thin bare chip, using a thin bare chip as said by -pass diode. In case the 
predetermined amount of need currents energizes in the bypass circuit concerned, at least Following (A) - (C):(A) 
daylight, Each temperature-change element of the heat dissipation temperature reduction of a bare chip based on 
heat conduction through each conductive metallic thin plate joined to the self-(temperature rise C) vertical electrode 
layer of the bare chip based on generation of heat by the change (B) energization of a bare chip ambient temperature 
based on the effect of tile temperature etc. The terminal box which comes to set up the cross-sectional area in each 
conductive metallic thin plate and the plane-of-composition product to said electrode layer, respectively is offered so 
that the skin temperature of the comprehensive bare chip may become below thermal runaway temperature. 
[0010] Since such a terminal box is the configuration which fastened the by-pass diode of a thin bare chip to the 
polymerization section of the conductive metallic thin plate which extends between junction terminals, the heat 
generated in said bare chip While radiating heat promptly by heat conduction through the conductive metallic thin 
plate joined to the vertical electrode layer The above (A) Since the cross section and the plane-of-composition 
product of a conductive metallic thin plate are set up based on each temperature-change element of - (C), In spite of 
the rapid temperature change of a terminal box installation environment, the outstanding heat dissipation nature 
through said conductive metallic thin plate is maintained, and the bypass function of the bare chip which energizes 
the amount of need currents in a bypass circuit is maintained certainly. 

[001 1] Here, skin temperature change of the bare chip at the time of the bypass circuit energization synthesizing a 
temperature-change element (B) and a temperature-change element (C) amount [ of currents ] 1 A Hits, and 
sufficient bypass function is maintained under hot environments, such as summer, with the terminal box which is a 
temperature rise 17 degrees C or less. 

[0012] Moreover, it is more effective, if the silicon resin which was excellent in thermal conductivity especially as 
potting material by being the terminal box where potting material is poured into the interior of a case, and the heat 
dissipation temperature reduction of the bare chip of a temperature-change element (C) becoming large since the 
heat dissipation operation which led this potting material is added to a temperature-change element (C) with the 
terminal box which comes to take into consideration heat conduction by said potting material is used after arranging 
a by-pass diode. 

[0013] Furthermore, if the copper plate with large thermal conductivity as said conductive metallic thin plate is used, 
the heat dissipation temperature reduction of the bare chip through the conductive metallic thin plate concerned 
which is a temperature-change element (C) will become large. 
[0014] 

[Embodiment of the Invention] Next, the operation gestalt of this invention is explained to a detail based on an 
accompanying drawing. Drawing 1 shows the whole solar cell module output section 10 configuration in this 
invention, drawing 1 -14 show the typical operation gestalt of the terminal box concerning this invention, in the sign 
1 in drawing, a terminal box and 2 show 3a and a bare chip and 3b show the conductive metallic thin plate, 
respectively. 

[001 5] As the terminal box 1 concerning this invention is shown in drawin g 1 and drawing 2 , the electrode material 
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for output fetch of a solar battery, For example, inside the case 5 which has insertion opening 5a by which two lead 
iwire connected, respectively is inserted in the plus electrode and minus electrode of a solar battery In two or more 
junction terminals 4 and 4 and the list which said electrode material equipped with the connection 41 electrically 
connected by junction means, such as soldering It is the terminal box 1 which constitutes these junction terminal 4 
and the output section 10 of the solar cell module which arranged the by-pass diode connected among four. 
Conductive metallic-thin-plate 3a of the two-sheet lot which fixes for the junction terminal 4, respectively, and 
counters mutually, and extends between the junction terminal 4 and 4, using the thin bare chip 2 as a by-pass diode, 
By equipping the polymerization section 3 1 of 3b with the bypass circuitry object 7 which comes to **** said bare' 
chip 2 Conductive metallic-thin-plate 3a in which the heat generated in the bare chip 2 has a wide range touch area 
to this bare chip, Radiate heat promptly by heat conduction which led 3b and junction terminal 4 grade, and further 
the cross section SI of each conductive metallic thin plates 3a and 3b shown in the simplified schematic of drawing 
3 , and the plane-of-composition product S2 to said electrode layer by setting up, as shown below In spite of the 
rapid temperature change of a terminal box installation environment, it is the terminal box where the outstanding 
heat dissipation nature through said conductive metallic thin plates 3a and 3b was maintained, and the bypass 
function of the bare chip 2 which energizes the amount of need currents in a bypass circuit was maintained certainly. 

[0016] Namely, the cross section SI and the plane-of-composition product S2 of conductive metallic-thin-plate 3a 
(3b) in this invention When the predetermined amount of need currents energizes in the bypass circuit formed with 
the bypass circuitry object 7 At least Following (A) - (C):(A) daylight, The skin temperature of the bare chip 2 
synthesizing each temperature-change element of the heat dissipation temperature reduction of a bare chip based on 
heat conduction through each conductive metallic thin plate joined to the self-(temperature rise C) vertical electrode 
layer of the bare chip based on generation of heat by the change (B) energization of a bare chip ambient temperature 
based on the effect of tile temperature etc. It is set up so that it may become below the thermal runaway temperature 
of the bare chip 2 concerned. 

[0017] The solar cell module is working, and the bare chip ambient temperature of a temperature-change element 
(A) is bare chip skin temperature in case a bypass circuit is in the condition of not energizing, and receives effect in 
the operating temperature of atmospheric temperature, and the raw material property of each part of a terminal box 
containing a case, structure and a solar cell module etc. in addition to the effect of the above-mentioned daylight and 
tile temperature. 

[0018] The self-temperature rise of a temperature-change element (B) is based on the heat generation characteristic 
of each bare chip suitably chosen according to the capacity of a solar cell module etc. 

[0019] The heat dissipation temperature reduction of a temperature-change element (C) is specified by the thermal 
. conductivity of the conductive metallic thin plates 3a and 3b, the specific heat, the cross section S 1 , the plane-of- 
composition product S2, die-length L, etc. based on heat conduction through each conductive metallic thin plates 3a 
and 3b joined to the vertical electrode layer of a bare chip 2. 

[0020] And skin temperature change of the bare chip 2 at the time of the bypass circuit energization synthesizing a 
temperature-change element (B) and a temperature-change element (C) The calorific value of the bare chip 2 
concerned, said conductive metallic-thin-plate 3a, the thermal conductivity of 3b and other members, The analytical 
approach based on the differential equation of heat conduction [ **** ] using the specific heat etc., and a finite 
difference method, It is possible to predict by numerical solutions, such as the finite element method, and other 
solution methods, amount [ of currents ] 1A This skin temperature change by setting up the above-mentioned cross 
section S I which hits and serves as a temperature rise 17 degrees C or less, and the plane-of-composition product S2 
The terminal box which maintains sufficient bypass function under hot environments, such as summer, is 
constituted. 

[0021] The configuration of each part is explained in more detail below. 

[0022] The junction terminal 4 consists of long picture shape [ of a plane view abbreviation rectangle ] metal plate 
manufacturing-like members. After connecting the output cable 6 by forming the connection 41 where **** solder 
is installed by head side 43 which attends insertion opening 5a of a case pars basilaris ossis occipitalis on the top 
face, and carrying out the caulking stop of the core wire to end face side 44 of another side, as shown in drawin g 4 
By equipping the anchoring projection 93 with the sticking-by-pressure ring 14, after inserting in the corresponding 
anchoring holes 45 and 46 the anchoring projection 93 and locating lug 94 which protruded on the upper part from 
the case bottom wall 52, respectively While stopping the junction terminal 4 concerned to a bottom wall 52, the 
output cables 6 and 6 After ****(ing) between the fixed pedestal 56 which protrudes along the extension direction 
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of the output cable concerned from the case pars basilaris ossis occipitalis, and the holddown member 57 which fits 
anto this from the upper part, It is arranged in the case 5 interior with said junction terminal 4 by fixing mutually the 
envelope of said fixed pedestal 56, a holddown member 57, and the output cables 6 and 6 to a case 5 and one by 
ultrasonic welding. 

[0023] In addition, the connecting means of the junction terminal 4 and the output cable 6 A means it to be also 
desirable for to perform spot welding further from after [ said ] carrying out a caulking stop or to carry out the screw 
stop of the output cable to a junction terminal, and to arrange the junction terminal 4 on the case 5 interior A means 
it to be desirable to fuse anchoring projection 93 head ultrasonically etc. and to major-diameter-ize it instead of or to 
also carry out [ said sticking-by-pressure ring 14 ] a screw stop, and to fix the output cable 6 to a case 5 It is also 
desirable to carry out the screw stop of the fixed pedestal 56 and holddown member 57 which ****(ed) this cable, or 
to fix to a direct case by the clamp. 

[0024] The water proof connectors 61 and 62 which carried out the inner package of a plug or the socket are formed 
at the head of the output cables 6 and 6, and connection of these output cables 6 and 6 is carried out to the output 
cable or entrance cable of a solar cell module which adjoins through said water proof connector. 
[0025] The by-pass diode of the thin bare chip 2 forms a P type layer in the front face of for example, an N type 
silicon wafer by diffusion process, etching formation of the grid-like concave is carried out on a front face, and after 
giving glass passivation to the PN-junction section currently appeared to this concave, while forming an electrode 
layer in the diode component and wafer rear face which were partitioned off with this concave, the mesa diode chip 
obtained by separating into plurality along with this concave is used. The junction temperature in the PN-junction 
section of this thin bare chip is about 150 degrees C, and this junction temperature turns into thermal runaway 
temperature of the bare chip 2 concerned. Therefore, production of the bypass circuitry object 7 is faced. The cross- 
sectional area of each conductive metallic thin plates 3a and 3b, and the plane-of-composition product to the 
electrode layer of the bare chip upper and lower sides It sets up so that the skin temperature of the bare chip 
synthesizing each above-mentioned temperature-change element (A) - (C) may become 1 50 degrees C or less. With 
this operation gestalt As shown in drawing 5 , it migrates to a perimeter all over the abbreviation for vertical each 
electrode layer of the thin bare chip 2 which covered the glass passivation layer. The with a thickness of about 
0.2mm it is thin from oxygen free copper end side of each conductive metallic thin plates 3a and 3b is joined, 
respectively, and the bypass circuitry object 7 which consists of the conductive metallic thin plates 3a and 3b and the 
thin bare chip 2 of a two-sheet lot is promptly and certainly constituted out of a case. In addition, the simple 
substance or alloy of the aluminum which was excellent in thermal conductivity in addition to copper, and gold and 
silver can use suitably each conductive metallic thin plates 3a and 3b. 

[0026] The anode electrode side of the configuration of each electrode layer is the abbreviation square whose 
2.45x2.45mm and cathode electrode side is 2. 7x2. 7mm. The width of face in the polymerization section of each 
conductive metallic thin plate joined to these electrode layer Sheet metal 3b by the side of 2.3mm and a cathode 
electrode by 4.0mm [ sheet metal 3a by the side of an anode electrode ] Through the junction gold 8 which curses a 
cream pewter etc., the whole abbreviation surface of an electrode layer is held, respectively, and the plane-of- 
composition product by the side of 2 and a cathode electrode is set as 2 for the plane-of-composition product S2 by 
the side of an anode electrode about 17.3mm about 5.6mm, respectively. 

[0027] Thus, the bypass circuitry object 7 which consists of conductive metallic thin plates 3a and 3b and a by-pass 
diode of the thin bare chip 2 fastened to the polymerization section 31 has done so the effectiveness that a light-gage 
next door and a case are more miniaturizable compared with the part by which a resin seal is not carried out, and the 
conventional by-pass diode in addition to the heat dissipation nature which was excellent in the ****. However, this 
invention is not being limited to such structure and carrying out packaging of the perimeter of the polymerization 
section 3 1 by the resin seal, and it is also desirable to prevent beforehand that the body of a soldering iron, a tool, 
and others does per direct, a heat damage, and breakage to the by-pass diode of the thin bare chip 2 like [ raise 
further the workability and heat dissipation nature at the time of attachment of the bypass circuitry object concerned, 
and ] the below-mentioned protection rib. 

[0028] In case the above-mentioned junction terminals 4 and 4 are arranged, the anchoring hole 46 in which a 
locating lug 94 is inserted It is punctured by end face side 44 approach to the longitudinal direction center section of 
one of the junction terminals 4. In case the bypass circuitry object 7 is already attached in these junction terminal 4 
and the case 5 with which the output cable 6 was arranged in 4 lists As shown in drawing 6 , the locating lug 94 
which penetrated said anchoring hole 46 and projected to the junction terminal 4 upper part by engaging with the 
tooling holes 34 drilled in one conductive metallic-thin-plate 3b It is joined by each end face approach of the 
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junction terminals 4 and 4 by it being mediated easily and promptly in the condition of having been positioned 
^between the top faces of the junction terminals 4 and 4, and fixing each conductive metallic thin plates 3a and 3b 
with soldering on the top face of the junction terminal 4, without mistaking the mediation direction of the bypass 
circuitry object 7 concerned. 

[0029] In the side edge section of the conductive metallic thin plates 3a and 3b in the bypass circuitry object 7 Two 
or more pairs of ribs 9 and - which stand up up are attached along with the side edge section, concerned rather than 
the conductive metallic thin plate 3 concerned from the bottom wall 52 of a case 5. In detail As shown in drawing 2 , 
the protection rib 92 of the couple attached to one end 71a of each conductive metallic thin plates 3a and 3b, two 
pairs of regulation ribs 91a and 91b attached along with 71b edges on both sides, and a list along with 
polymerization section 3 1 edges on both sides to which the bare chip 2 is fastened is attached, respectively. 
[0030] In case the regulation ribs 91a and 91b mediate between the bypass circuitry object 7 between the top faces 
of the junction terminals 4 and 4, they are putting one end 71a and 71b of the conductive metallic thin plate 3 
between the ribs concerned, respectively here. It is what functions as a positioning means of this conductive metallic 
thin plate 3, and does the attachment activity of the bypass circuitry object 7 concerned easily and quick. In more 
detail The narrow section 35 which extends on the outside of the junction terminal 4 is beforehand formed in one 
end 71a which does not constitute the polymerization section in one conductive metallic thin plate, and it can attach 
and do by putting this narrow section 35 between regulation rib 91a corresponding to this, without mistaking the 
direction of pons delivery. 

[0031] Moreover, in case the protection rib 92 similarly mediates between the bypass circuitry object .7 between the 
top faces of the junction terminals 4 and 4, it is putting the polymerization section 31 between the ribs concerned. 
Heating means, such as a soldering iron used for junction for the bypass circuitry object 7 and the junction terminal 
4 between which it mediated, or junction for the below-mentioned electrode material for output fetch and the 
junction terminal 4, contact the polymerization section 3 1 directly, In case the box body 1 1 which incorporated the 
bypass circuitry object 7 concerned in the case is transported, the body of a tool and others avoids giving a direct 
impact to the polymerization section 3 1 etc., and prevents beforehand breakage by the heat damage and impact of a 
by -pass diode. 

[0032] In addition, although other ribs may be prepared in a case in addition to regulation riba [ 91 ] and 91b and 
protection rib 92, it is desirable [ these ribs ] to prepare in parallel to the extension direction 91a and 91b, i.e., the 
regulation ribs, or the protection rib 92 of the conductive metallic thin plates 3a and 3b so that it may fill up with 
potting material smoothly without a clearance between the member of said bypass circuitry object and others, and a 
case bottom wall etc. 

[0033] When it is suitably determined according to the capacity of a solar cell module etc., for example, parallel 
connection of the two by-pass diodes is carried out between the junction terminal 4 and 4, as shown in drawing 7 , 
the number of the by-pass diode formed in the interior of a case 5 adjoins two, and should just mediate between it 
and join to parallel the bypass circuitry object 7 described above between the top faces of the junction terminals 4 
and 4 concerned. Thus, if parallel connection of two or more bypass circuitry objects 7 is carried out, the amount of 
currents at the time of energization will be distributed, and it will become possible to suppress the self-temperature 
rise by generation of heat of each bare chip of the temperature-change element (B) mentioned above. 
[0034] Moreover, although each conductive metallic thin plates 3a and 3b which constitute the bypass circuitry 
object 7 are flat plates and have the approximate straight configuration in the longitudinal direction Since big 
shearing force may arise in the by-pass diode of the thin bare chip 2 which said conductive metallic thin plate 
repeated telescopic motion by the thermal expansion resulting from temperature changes, such as day and night, and 
was fastened to the polymerization section 31, When the clearance between the junction terminal 4 and 4 is large 
and the extension dimension of each conductive metallic thin plate 3 becomes large especially What established the 
curved part 32 or the crooked part 33 in the whole or the part which met in the extension direction of these 
conductive metallic thin plates 3a and 3b is desirable so that it may illustrate to (a) of drawing 8 , and (b). 
[0035] The terminal box 1 concerning this operation gestalt is equipped with the lid 51 fitted in the upper bed 
opening 53 of a case 5. Like the above, the bypass circuitry object 7 between the top faces of the junction terminals 
4 and 4 pons delivery and the box body 1 1 which it comes to join Where the electrode material for output fetch is 
inserted in the interior of a case through insertion opening 5a After being fixed to a solar-battery rear-face side by 
the screw, adhesives, a binder, etc. and connecting said electrode material to the connection .4 1 of the junction 
terminal 4, as shown in drawin g 9 To the predetermined space 55 in these electrode material 12, the bypass circuitry 
object 7, and the case that the junction terminals 4 and 4 were installed inside, and was surrounded by the septum 54 
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shown in the by-pass diode FSF ten A60 for 10A and 20A, and drawing 19 using FSKF20A (all are the Nihon Inter 
^Electronics Corp. make), respectively. 

[0044] In each terminal box of an example 1 and an example 2, drawing 15 is a graph which shows the relation 
between the amount of currents energized to a bare chip, and the lifting temperature then surveyed on the surface of 
a bare chip, and is based on the actual measurement of the bare chip skin temperature change synthesizing an above- 
mentioned temperature-change element (B) and (C). Drawing 16 is a graph which shows relation with the amount of 
currents which can be energized with ambient temperature and this ambient temperature in each terminal box of the 
above-mentioned example 1, an example 2, the example 1 of a comparison, and the example 2 of a comparison. 
[0045] The temperature rise of 1 1 degrees C of amount of currents 1 A per abbreviation and the terminal box 1 of an 
example 2 are the temperature rises of 14 degrees C of amount of currents 1 A per abbreviation, and the terminal box 
1 of the example 1 concerning this invention all fulfills the lifting temperature of 17 degrees C or less so. that the 
graph of drawing 15 may show. Moreover, it turns out that the temperature rise is controlled compared with the 
example 2 which the example 1 which enclosed silicon resin with the interior of a terminal box has not enclosed, 
and heat dissipation of a bare chip is promoted by enclosure of silicon resin. 

[0046] And according to the graph of drawing 16 , it sets at the summer when ambient temperature becomes 80-90 
degrees C or more. The amount of currents which flows to the by-pass diode of the example 1 of a comparison 
Below abbreviation 1.07A As opposed to the amount of currents which flows to the by-pass diode of the example 2 
of a comparison becoming below abbreviation 1.37A, and sufficient bypass function not being maintained in the 
bare chip of an example 1 It turns out that an ambient temperature is secured at about 107 degrees C, amount of 
currents 4A is secured with the ambient temperature of 94 degrees C in the bare chip of amount of currents 4A, and 
an example 2, and sufficient bypass function is demonstrated under the hot environments used as the ambient 
temperature of 90 degrees C or more. 
[0047] 

[Effect of the Invention] Since it is the configuration which fastened the by-pass diode of a thin bare chip to the 
polymerization section of the conductive metallic thin plate which extends between junction terminals according to 
the terminal box according to claim 1 While the heat generated in said bare chip radiates heat promptly by heat 
conduction through the conductive metallic thin plate joined to the vertical electrode layer Since the cross-sectional 
area and plane-of-composition product of a conductive metallic thin plate are set up so that a bypass circuit may 
always function in case the predetermined amount of need currents energizes in the bypass circuit concerned, the 
bypass function of a bare chip is certainly maintained in spite of the rapid temperature change of a terminal box 
installation environment. 

[0048] Since according to the terminal box according to claim 2 skin temperature change of the thin bare chip at the 
time of bypass circuit energization amount [ of currents ] 1 A Hits and is a temperature rise 17 degrees C or less, 
bypass function sufficient also in the bottom of hot environments, such as summer, is maintained. 
, [0049] Since according to the terminal box according to claim 3 the heat dissipation operation which led potting 
material is added and the heat dissipation temperature reduction of a bare chip becomes large, it also becomes 
possible to attain miniaturization of the whole terminal box by making smaller the cross-sectional area of a 
conductive metallic thin plate, for example. 

[0050] Since the silicon resin which was excellent in thermal conductivity as said potting material is used according 
to the terminal box according to claim 4, the heat dissipation temperature reduction of said bare chip becomes larger. 

[0051] According to the terminal box according to claim 5, since the copper plate with the large heat conductivity as 
said conductive metallic thin plate is used, the heat dissipation temperature reduction of the bare chip through the 
conductive metallic thin plate concerned becomes large, and becomes possible [ attaining miniaturization of the 
whole terminal box similarly ]. 



[Translation done.] 



http://www4.ipdl.inpit.go.jp/cgi-bin/tran_web_cgi_ejje 6/13/07 



JP,2001 -1 68368,A [DETAILED DESCRIPTION] Page 6 of 7 

By being poured in and filled up with the potting material 13 which consists of an epoxy resin, polyurethane, silicon 
,resin, etc., after closing airtightly a part for each part material and the connection, the upper bed opening 53 is 
blockaded with said lid 5 1 , and the assembly of the terminal box 1 is completed. 

[0036] Said potting material 13 is closing airtightly a part for each part material allotted to the interior of a case 5, 
and a connection. If what maintains insulation and was excellent in thermal conductivity especially as said potting 
material is adopted preventing encroachment of moisture, storm sewage, dust, etc., etc. and preventing the corrosion 
and degradation, and breakage by the impact The heat dissipation nature of a bare chip 2 can be raised more through 
the potting material concerned with which the polymerization section 3 1 is filled up up and down. 
[0037] And it sets in such a terminal box 1 . Conductive metallic-thin-plate 3a in which the heat which generated 
heat with the bare chip 2 is carrying out heat contact at the vertical electrode layer of a bare chip 2 as shown in 
drawing 10 , To 3b and each sheet metal 3a (3b) at the junction terminal 4 which is carrying out heat contact, the 
potting material 13, and this by assuming the heat flow rate way which used as the heat transfer member the output 
cable which is carrying out heat contact, and the case 5 The bare chip skin temperature at the time of the bypass 
circuit energization which comes to synthesize the temperature-change element (B) mentioned above and a 
temperature-change element (C) can be predicted. 

[0038] In addition, as the above-mentioned potting material 13 is not necessarily required and it is shown in drawing 

11 in this case Conductive metallic-thin-plate 3a in which the heat which generated heat with the bare chip 2 is 
carrying out heat contact at the vertical electrode layer of a bare chip 2, Similarly bare chip skin temperature can be 
predicted at 3b and each sheet metal 3a (3b) by assuming the heat flow rate way which used as the heat transfer 
member the output cable which is carrying out heat contact, and the case 5 for the junction terminal 4 and each 
junction terminal 4 which are carrying out heat contact. 

[0039] Moreover, although the bypass circuitry object 7 which consists of a by-pass diode of the thin bare chip 2 
fastened to the conductive metallic thin plates 3 and 3 and the polymerization section 3 1 of those of the two-sheet lot 
which extended between junction terminals is formed in the condition of having floated more nearly up than the case 
bottom wall 52 As it is not limited to the structure which prepared space caudad in this way and is shown in drawing 

12 , as for this invention, what is made to stick the underside of the polymerization section 31 which is fastening the 
thin bare chip 2 to the case bottom wall 52, and aims at improvement in heat dissipation nature through this bottom 
wall 52 is desirable. In this case, the heat flow rate way from conductive metallic-thin-plate 3a to the case bottom 
wall 52 is added, and the heat dissipation effectiveness of a bare chip improves. 

[0040] As other examples of a terminal box, as shown in drawing 1 3 and drawing 14 The connection 41 which 
connects the electrode material 12 for output fetch to said junction terminal 4, the fixing section which fixes the 
conductive metallic thin plate 3, and the junction terminal 4 whole concerned except the near section, The output 
cable 6 which is connected to the end face side of this junction terminal 4, and extends to the case 5 exterior a case « 
five -- one —like - fabricating ~ becoming - a terminal a box ~ one ~ 1 - desirable - a case - a bottom wall -- 
53 ..**** potting - material ~ restoration - airtight ~ it should close - a connection - 41 - and - fixing - the 
section - surrounding -- a septum - 54 - ' - setting up - having - **** . 

[0041] Such a box body 1 1 of terminal box 1' In case a case 5 is fabricated, the output cable 6 already connected to 
this junction terminal 4 and end face side is inserted in metal mold. Carry out injection molding to the case 5 
concerned in one, it is produced, and the anchoring projection 93 for fixing the required junction terminal 4 and the 
output cable 6 to a case in the above-mentioned terminal box 1, the anchoring hole 45, the sticking-by-pressure ring 
14, and holddown-member 57 grade become unnecessary. While there are few components mark and being 
simplified like an erector, a manufacturing cost is reduced substantially. Moreover, compared with the space 55 
where the space surrounded by septum 54' is surrounded by the septum 54 of the above-mentioned terminal box 1, 
only the part which does not contain a part for a connection with the output cable 6 injunction terminal end face 
side 44 becomes small, and the amount of the potting material used with which it is filled up is also reduced 
[0042] 

[Example] Next, the terminal box concerning this invention is compared with the conventional terminal box. 
[0043] As an example 1 is shown in the above-mentioned typical operation gestalt, all over the abbreviation for the 
vertical electrode layer of mesa mold bare chip PTD27K (powered limited company make) With a thickness of 
0.2mm copper plate 3a, The terminal box 1 and example 2 which were equipped with the bypass circuitry object 7 
which joined 3b, respectively, and enclosed silicon resin with the interior as potting material The terminal box 1 and 
the example 1 of a comparison which are similarly equipped with the bypass circuitry object 7, and do not enclose 
potting material with the interior, and the example 2 of a comparison It is the terminal box 101 from the former 
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PROBLEM TO BE SOLVED: To provide a terminal box vyhich 
can maintain the heat radiating property of a bypass diode 
while securing a specified diode capacity under a high 
temperature environment 

SOLUTION: A thin bare chip 2 is used as a bypass diode. The 
bare chip 2 is held between overlapping parts 31 of a set of 
two conductive metal thin plates fastened to respective relay 
terminals and extended between these relay terminals in 
such a manner as to face each other, to form a bypass 
circuit structure 7. When supplying a specified necessary 
amount of current to the bypass circuit a cross-sectional 
area of each conductive metal thin plate and a joint area of 
each conductive metal thin plate with a corresponding 
electrode layer are so set that the surface temperature of 

the bare chip with the following changes in temperature ^ s '' J^^^^^W^^W- v 
considered may be the thermal destruction temperature or W^^^^^ %* '* 
below: the temperature change elements include at least (A) 
a change of the ambient temperature of the bare chip based 
on the influence by the sun beam, the temperatures of roof 

tiles or the like, (B) the increase in temperature of the bare chip itself based on the generation of 
heat by conduction, and (C) the decrease in heat radiation temperature of the bare chip based on 
the thermal conduction through the conductive metal thin plates joined to the upper and lower 
electrode layers. 
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